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GENE THERAPY:
TREATMENT OR PREVENTION

OF EVERYTHING

Or at least of many things

GENE PROTEIN
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BAD 
GENE

BAD
PROTEIN
Or
NO 
PROTEIN
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RECOMBINANT DNA TECHNOLOGY
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IN EVERY LARGE PROBLEM THERE
IS A SMALL PROBLEM STRUGGLING

TO GET OUT

AND

IN EVERY SMALL PROBLEM
THERE IS A LARGE PROBLEM

STRUGGLING TO GET OUT
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PHYSICAL-CHEMICAL
APPROACHES FOR GENE

TRANSFER AND GENE
THERAPY
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Physical-Chemical Transfection
Methods for In Vitro Applications

• Calcium phosphate transfection

• DEAE dextran

• Liposomes (virosomes)

• Cationic lipids (lipofectin)

• Microparticle bombardment (gun)

• Microinjection

• electroporation
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Physical Chemical Transfection
Methods for In Vivo Applications

• Liposomes

• Cationic Lipids

• Microparticle Bombardment

• Polylysine Complexes

• Naked DNA

Advantages of Non-viral Gene
Transfer

• Easier Productions

• Easier Scale-up

• Less Immunogenic

• Repeat Administrations Possible

• No Chance of Harmful Viral Infection
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“These are the days of miracle and
wonder…

Medicine is magical and magical is art
The Boy in the Bubble

And the baby with the baboon heart.”

From The Boy in the Bubble by Paul Simon
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DNA Vaccines Under
Development

• Influenza

• Measles

• Rotavirus

• Hepatitis B

• HIV

• HSV

• Ebola

• Rabies

• Tuberculosis

• Malaria
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Applications for Muscle Delivery

• Immunization

• Secreted Protein

• Clearing a Toxic Circulating Metabolite

• Duchenne Muscular Dystrophy

Therapeutic Gene

Gene therapy

Cells in Culture

Therapeutic 
Protein

Biotechnology/
Recombinant
Protein

Secreted Therapeutic Protein
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Secreted Proteins

• Erythropoietin

• Blood Clotting Factors

• Vascular Growth
Factors

• Stimulates production of red blood cells

• Anemia of any cause

• Anemia secondary to renal disease

• Required for clotting blood

• Hemophilia A-Factor VII

• Hemophilia B-Factor IX

• Causes new blood vessels to grow

• Blocked vessels in limb

• Blocked coronary arteries
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Long-term expression of erythropoietin in the
systemic circulation of mice after intramuscular
injection of a plasmid DNA vector

Tripathy, S.K., et al., PNAS, Vol. 93, pp. 10876–10880, 1996
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Plasmid DNA Encoding Transforming Growth
Factor-ß1 Suppresses Chronic Disease in a

Streptococcal Cell Wall-induced Arthritis Model

Song, Xiao-yu, et al., J. Clin. Invest. 12:2615-2621, 1998
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Limb Salvage After Gene Therapy

Baumgartner et al., 1998

Limb Salvage After Gene Therapy

Baumgartner et al., 1998
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Intramuscular Gene Transfer
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Proliferating Microvascular
Endothelial Cells

Baumgartner et al., 1998
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